Metabolic activation of intercortical and corticothalamic pathways during enflurane anesthesia in rats.
The purpose of this study was to examine the effects of enflurane on local cerebral glucose utilization (LCGU), and to provide further insight into the mechanism of the epileptogenic properties of enflurane. Twenty-four male Wistar rats were divided into four groups; three groups with intact cortex received 0.5, 2, or 4% enflurane, and one group with unilateral cortex excised received 4% enflurane. LCGU was measured at each anesthetic concentration using the autoradiographic 2-[14C]deoxyglucose method. LCGU in ten of 33 structures examined during 2% enflurane decreased by 19-33%, and LCGU in 22 structures during 4% enflurane decreased by 19-65%, when compared with that during 0.5% enflurane. While LCGU, in most structures, decreased in a dose-related manner, LCGU in the corpus callosum, thalamic ventrobasal complex, and hippocampal CA3 field during 4% enflurane increased by 31-70%, compared with that during 0.5% and/or 2% enflurane. With unilateral cortical excision during 4% enflurane, the increase in LCGU in the ventrobasal complex was obliterated in the excision side, and the increase in the corpus callosum was attenuated. High LCGU in the hippocampal CA3 field and contralateral ventrobasal complex was not affected with cortical excision. These results indicate that intercortical and corticothalamic pathways are metabolically activated during deep enflurane anesthesia, suggesting that the epileptogenic property of enflurane is related to activation of these pathways.